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(57) Abstract 

PURPOSE: To remove nitrogen oxide of low 
concentration, etc., in the environmental atmosphere. 

CONSTITUTION: A cleaning material 13 in the form of a 
sheet or a^pamsMs^cons^^ a photocataiys t 

mainly consisting of t itanium dioxide or a mixture~"nf 
titanium dioxide angLaj^j^gjbgjx by using fluororesin, 
etc., and it is installed outdoors by using the external wall 
of a building, etc. The photocataiyst irradiated with near 
ultraviolet rays having a 300-400nm wavelength range of 
sunlight is activated to turn nitrogen oxide, etc., in the air 
into nitric acid, etc., which is captured on the surface. On 
the other hand, the photocataiyst which has lowered in 
activity by the accumulation of products is washed by a 
precipitation to restore its function. And volatile 
contaminants transferred to gas out of water by using the 
cleaning material 13 or contaminants in water are 
decomposed by titanium dioxide. 
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1 

[«*« 1 1 zKtfc** >*>ftt>iiz&ft:** > fcftft 

«t i Oft fr» * t + ft Jtmit * *»*OHlW t » 
*i: 1 ft t **ft«t <b aft J: t centos L TteE 
n:t £1f»£tft*fc*oi?*&Rofc£;fri£ 0 
[R*«2] ZBfb**>*4nliZB|fc**>fcf6tt 

fcRi-fftiMfctf. 

[R*jR3] ZSHfc*?>*>ft^liZ&ffc*?>i:r£t£ 
t » T -> - h # X li / « * * # OSffi i:ft» S *T ft & L /: 

*^T-.:co$U*:£i£ft 400nmWTOft£!!?.WL* 

A f *R3Ml2XiiR**3E«w»ffctti:****Tlt 
«E««1tr5«»K Sr 8-Rt iZtZft&ttZ ^*1»R 

[H*#5] ffi&«5R££fr**?£ft 400nmJ3lTOJt 
S-fflW L fc*«e>R*0[ 2 XliR&R 3 EttttlfrfbttCff 
(WErflfctJjlS-^RI-ftCfcfelJafctfti?* 

[0 0 0 1 ] 

ttffltft»fk#i:iH+«o 

[0 0 0 2] 

ft i:. ifBS%^iK#> <b orSfcifoR 

W R i: <> *• «> 1*. ^ctRTtT g MfilB&jl 4 i'T- 
li «». i L T ft ftftRRS MRR S *i 

ttR££itft«!ITWJl#i*R7» t #«fe;h.ft 0 Li'L4*« 
<b. *«i;J*itftjf«*KPfe* («*»«:> tmrBZf 
WTftR^-ftWjJ-p-c-SBKAejiiTV'ft^. *^SS«{C 

[0 0 0 3 ] 

IBEsWUftLJ: t £ + ftRB] caii. rtfcftfcfcR 

JBLiTi + ft&fcif, S7cWt:S1§$^«ffl* { ^5I^ 

7>^«b^i <^i1-ftif*'t)-c«<. ttfi-^ffirsffl 
i A t*R«c ; t *«c,«aWi: t H«tto(5v»* 



( 2 ) RIVW 6-31561-1 

2 

0^&^R0l$££&&£>'-0:£i£!;f$ffll-ftfrfL 
ttfcttfti-ftC i*B«i + 4 <>*>?*«„ 

[0 0 0 4 ] MJj-DDIf/^f l-7?DDi 

ffcfrflii: LT^li:fiEffl?iiTv>ft7i ! . -<x<b<Ojf 5&t4 
#9«b«e i*o?5i|7?«.*f tt^Pfla i: * o t v » « . f:t, 

COfcWi. *«H;***l4»»14*rRttRfl:S1*$:i' 
10 * c o*ffii:«6ffl+ ft »ffc*f ft c t * § ffj 
[0 0 0 5] 

[BBtKftt 4 *^#f,ii, zKfb+ 

9> (T1O2) fciSttRi 9, 300nmW± 

oiftoHiitc j: •) ffnaai l i:*a-ca* t < 

ppo U^;uog£&fb^fci'£lfc£Tift#te«*5&qi! 
L (ftttftl 6 1 3 3 0 1#) , *^;w*ttB* h > 
* *.«MR«ia i:iS« 1 4 fc*> Ott« «■ 5356 L T * /»• (If 
BB¥3 - 2 3 3 1 0 0^«irt>3#) » ^LT. :f)tt 
20 Kftf* (IIIXrfHErtfl-taSlllO-fftiiUJ: OJfcUKi 
ffitt*I»:lt*T* ftitf-JlHJL^. iO*Hfc***«l 
ggt ft A KdZ-Sft *fttt. *ar «5*!Htt t *i; l ft 

WSSuaa-C#ft*f!}:-C*ftCti;#iL. C<7)%^ 

[0 0 0 6] i-4*>*>, ^wa^li. Z&ft*-*>*ft 
v> liZKft^ * > 1 t t ±£53- 1 1" ft * 

»«**»**>SMt t KtKU J: ft?5E* t * f $it c> nft J: 
30 TUK*M:fflS LTttli-ftwttlJ: tJSR^^Offi 

[0 0 0 7] it. ZKfk-?- ^ >w?f 4 

t. WRtt^rWMffk^nt^trflfifxujifcBgifrfti 

4a«ftB«LT|/:i« (!RfB3 s F2 - 1 0 7 3 1 4 
40 ■?•) . ^Wttffi*lc-fflLt*+Of5S!:ttRS:*!tSfk+ft 

Sr ifift 400' n m <0 Jfe S: !H W L 4 * { ± E ifr f ttt 

4 0 it. CO»flli. r5«r1»RSr^t;*Sr«tft 400n 
miaTOjt«r.BB.WLi:* f «b±E»fktti:|gtt!$-tf > ME 
r^ftl*/ R * ##1- ft few 1 1 ft „ 
[0 0 0 8] 

50 * f 300 -400nm H8mi:tinti>i„ L/L'* c 



3 

■ei§tt^H«t4 0 £ttttlitti>aLtt£U S/jfMt 

[0 0 0 9] **«t*jRtO»ttiH«fr*& < -r-su 
its LTfflt^O^It^ L^U C<7) 

BR. Htt. 
»^T(,»tettO**lt«:»«»SBi:a(:ft«S*^ 

[0 0 10] tzhv. tE*, »**tlEii/<'r>yit 
ff^cttlZ-t-^Ct* f -ttfl9-e*4o L^Lfc^. fS 

tt»£$-t/*#tt«£ 3ootia±o«7a-c*ft-r*c t 
*io±#L&^ct (200 cjar^ftf t l^) , at/ 

[0 0 1 1] -t. »*D D D tt-»IR*ttlC»n-6 7 7* 

tfffls ('f'lrl-^^nifi//^') liE#£^tt 

c t i; J , ^*!>y- M**&vw4/<#wu;f*0>»ffc#£ 
W^l-^^^ti-^c 7 v««»l4tt*14T**fc*>, 
f#^*i*»ftttO»*tti4*< , jsau#t/h?t^>: 

«ttfti:*£LTt>*t;a?r. *ltt«*B^iStt* f 7 
n* e £K. wb. ft«»«rf*^i&>- h# 

tt^lt£i1?ti(4£tti;;bfcoTv*&ot\ jU*fi*>i:ft 
I 0 0 1 2 J JhSE1*B¥2- 1 0 7 3 f4^i:« 



< 3 ) #G8¥6-3 15 6 14 

tiL tez±fl*o[Sii^±i:£ r ^oJt^::(> 
[0013] **osiftttKa-!-<7)iiottSTzi6it 

10 ±t;&o ISl SUffftttRSrS-tr^frZKffc^^ve?- 
^Bi:**S-e4iSR0|iScW«r^i- 0 Hi:*H*t\ & 
ft 400nmJaTWJ6frJ!?.»f+&j6«4 0£#o<jT?* 
4 1 W:ZRft:**>*>ft?-4 2^fi»L/j** f «S? 
ti* H633tt4 3T«ffSftTt»4„ IlftttVKttXfi: 
^»td'tr*li^>7'4 U'JT^M 1 i:fflEH>tf*<bj* 

>e? 4 2* f &t?ftr»*f4 7*t>#ttl3*i 
20 *o i£i8ffi4 6rt(;?tPt Ltz-&it*9 >*lT-4 2(i# 

[0014] t:^* f , zBfk^^>«-ettoiifflt* 

ft^^ >e^*»B+*/j*!)OjtilB1l^»«l&n/jZH 

*ft#iciu*sii-n(f, z^fis^^ >ewi«snt 
v ^ i6 ± m i tz m m t i ± t: r ^ r ^ ? m * t ^ -6 0 

30 [0015] 

l^ttw] it\ meim&tzmftnmj'mmitzn 

~Kfb£^) O&mifZ (»Jf 50ppm fIJt) 

Egg?, 2Uco««*r^«:#«+4K<tjt2ai*An 

ASSESS, 3ii*E#, 4 (iffl»8tRBIiiS, 5 ting 

»6i:A*i/j»fk#K», 8li7tft^ffl^*fl- ( i ow 

1 1 fctn 2(iflfftDT*)^o SSSS 6li2iS 

[0 0 16] H^itRt-iit^T, iSESBl <7)fSi»*'x 
i:SE§??2(7)2fti «r«RHBBB4 T^^attOifi 
MttVi$,£2^Z>l tUX 0 . < IKBlJKrofRfiE 

B#CS*tI8^c>i6ft«l* 300-400 nm<7)JS»n*«r 
Kft7i:H»+& 0 Kft7 t**L^tt07f*a« («b 
0 S2ft) U, -5gf *35**>-/l 0?B*RffcttIt9 
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ttJ + S e *ftTM4, C0»Wi:ft4*ft#Kfl-075*» 
[0 0 17] lEftM 1 

f- h7 7;i/ + Di^u>wjg : zKfb^^> : : f&tt*M f 
6:3: 1T'*£ 0 tt««»(0M(c«L-C2%<0Hft 
ft (IID^iJD^Tt-t^c itz. t&t&flLfrt ITJ4ZK 

ftTt^o HS:10cBX10cBO*#SlCttlBfLr 

»2oo cm2) 0 Ee.sB6u»i&i--6-»fta*(iio)oa 

«/£!4 l.Oppm , 0.5'J -7 h^T*-5 0 

ttft 365nmUi5tt&»HI»a8Elift*'C0.45m 
W/cn 2 "C*ofc e CJitt, *^»fl/,:BOB+Oft4 

[ : H ( t * N0«S , « M (i feSH ft ft (7>fi fl b# H -c * & o 
« d f f£T -t h 0 C ix U j£tt« ^fStt * Sr ^ -p v » & /j *!> 

t, ujnci5(t&NoaiaE(iffir*L<fiTLfeo cor 
[oo 1 9 j zcnvkSiza^x , No^isowaiK^icfbs 

')7 hiurttttWLttt«»«KB (0.05 

f I £ ffl^7tcT-*^1- St, I^JL /jN0O60% Cffiit^ 
Sitto it, SSr^*«;tt»K ( l mM7K6£ 
ftf-HJ^A) tft»t4i, EHK*(i80%c:ifi]±L 

to 020] «^r, ±EKftto<ifmrt ft^ft* 



< 4 ) #Bjsp6 - 3 15 6 14 

6 

Kfttt^ftftBtt l B££») 7 «mol r*-3/: e 
*ftH«* (60%) ^fSti^ 1 Bg^ini.7.«mo 
1(1 5$rB^/.-i)T-(i0.5 /imol)^E*ttlktt^l%^ ?n 

t> 1.0 ppm ON0££# 2.0'; v h rt>? 3 **PdJjj£ LTGfc 

*sn*n;«ai-4o o< ixmnosp^NWiflEt o.o 

25ppm £ + ft«\ B*M:Rfl-S:»t^j24l*Bi::fe»ftl0 
Hriiat: 4 o r f5fcttR*<»*ft > - h?ab ;:aif 

< «»6LTi**; t^^»i:io/; e fcjb\ NO^lmo 
i 1430 g, N0 2 (ZKftai) Olnol (446 g, Lfc^o 
TB*8ffc» lnol (i¥^Wt:38g, J/jl/,mol 1438 

[0 0 2 1 ] jg»W2 

20 to tftftsmii^rnt 100cm 2 t*& 0 xttmo 

-«ffcB*0»«ia*«i l.Oppm , SAX 
1I4S& 0.5V 7 F/UT*-&e -0*^OKC5SS6^ 
fflPt:iiW*N0««OB*HlfiBf|:^H3 C^to i/j, 
CO[HT(4##iT*i:, 5fett««:P5ffitti#-f-y*-ffli» 

»2oocm 2 ) , R^cntm-tojtftftit^atfjis-ffl 

^Tv- M^:ML/:f5tf| (#»Eft20cB')O»jft* 

[0 0 2 2] S^«flgi:4S[S7Er'li, 
30 iiW*^ii:/j(,0^->- M^twj: I) ttf:»^4 

«4H3effc#»t LTfl!ffl-C**t#it>n-6o BT-f 
teij»*jJ f J[v»«>(4. **«fr»*^iiffl^L/j4^ 

(Aen) r^>So cnt |B|-tt«i o->- h (OEP) (i 
- h (4*ttffl»S/j ^7fc)»«ft^^# < *r # t 

mi IISL/jJ: ^ 4liW»4ISfe*»*(4«r 
JO <, J: 4»*tJt^Ttr L^f5ftffi*l*'>- 

^'btw^m'), 1 147 -y hrtas 

^Or^ft^cottStcKSFPiBii^^v^ .>-m ffi 

[0 0 2 3] IERW3 

±E*«W-C(4N0^(Sfe*j»fti:o^T^Lfc3ft\ 
ttUiZ&lta^ (NOaJaa'-S^ftKS (S0 2 )fcfH)«t;^ 

o *r-^ h 0 m 4 suna 5 14, hkm i h 



fflWji££ («»*fttR|-TRft<7>*r»Rii«li20n 
cm- , ««i5*r2HO«*lift# 0.5 V -yUM CDNO: 
ft 0<S02 OR£$ U2B#W¥i*J) ^»W«8E3!iJOKft«- 
*ii-F*i5rt<>OT-*&o HUStI- J: i NO2 (10.05 
-0.7 ppm OttH-CIK**80%flL±, SO2 liO.05-1.0 
ppm oeH-C90%fll±O|!ft***«f#f>ii^ o 
[0 0 2 4 1 Ja±<Of|«tS**<b, wCO^O^ftW^- 
ft: JR ») ftit & c t t: <fc •} «JJS*JKOfrfl:*ltl! 

[ 0 0 2 5 ] -k^X\ CfttZ'W >^<t LT*>7-y»tt 
«L/:±Tfii:AntE8*iB-L, 0.5-1 rail 

[0 0 2 6] ±E»fkWiSilT5«r^ftL^»tt J Ci» 

»)ftltS 0 B7li»ft#l 3 i Kto l 4 ^H^fiJlL 
T»t»3fcNtfcfllt»*iK HI8liiS;§ilft 1 SOWfljoig 

«So»£l 6Sr#ffli:KftT»ftttl 3tJm^: 

t i>tovt*i&x*>& 0 a 1 oc*i-e«>*a h > 

twh 7 (H 1 00 (A) liiEffiEL (B) (IfglWffi 

h'OAXjtffil 8 (- J: 0 »ft*t 1 3«r!ffiWi-So fcfc. 
Hi Ocoattj^Jt h 1 7i:ii±«$Hi;SA»fb 
£ 1 9rt f Ei®£*i, &JMS2 0Tfc£pr^+J: t t;*A 
?n/:*asmof5ftS>lli, lf^li:/v(!2 1T- 

[ 0 0 2 7 ] 0 1 1 1 2 U±&<0frfl;tt* 



( 5 ) #^¥6 - 3 1 5 6 1 4 

Kfkfrtt Sr Site* t: lift 3 ft , »(kW tt * T 

«rffiOttf»2 4 OrtSBU, Zfijffc** >a*c,fc£}fctt 

2 4 0tii:itR 400nmJaTOJfeS-B3^i-^AXjt:iJg 
[0 0 2 8] H^fCiiv^, MJ ? ooxf >, -f- 
##>72 5i:J:«3XhV 7 t*>^*§2 20««UiSA 

*1& 0 wOffifttt*u»-eiS«ff 2 7.^-iiLT v 7? * 2 

3i:;*t>ii, ^ft*ti 3 trnw^x^cnmskft^mi 
20 *ft#*^jfea 1 8 frb o*tae & ittzKft^ ^ > 

-CiWBSiifcft, Vr^^2 3^c>ttajSii&o tt, 

(fx h v 7 fcT>r«2 2ii^ST**o z<r>%mw\~& 
^Tli, Z«ffc-f-^>tt^«:iH#S**»fkttl 3i:t 

<, ^OKgX^ 3 l«B<>SgT-^^ 0 *jb\ Z<ni3&v>ti 
%t±T-^> o TZ&fk-^ ^ > T^ft?T* * * <, OT-*illf J: 

30 

[0 0 2 9 ] ZtllZHLXmi lit, i^ft»H«:i-tr* 

JSBTA^o HUJb-t^T, *»IBfffiOVr^ ^ 2 9r*I 
HI 1 ll*lt-6»^tPl*a)»fk*tl 3*«*^0* 

mi %im^xvmiW}'*xnm$i\* itz*<nnmR 

*ti#>73 OUJ *? V 7* * 2 90a£»UJSASn, 
^ > 4 V 7 ^ 9 1; jliMi-a sK > -ftfM 4 t'^St** 

jci»c,r, z»fb^^>-c»»sn-&<>^r*nixj: 

[0 0 3 0] 

ii Z65fk* ^ > t f&tt^ t org^l* ^ ±ffi^ t -r h *«t 
50 «^*r*^OBs^ci:|:^7kt:i:afft^^7!i^tt^HiJin 



9 

'**^»ORffiUfr»Sii:/.:»> LT*fbtt£«JffiLT£ 

[oo3i] *»mttfctas&j6«u£^Tii, mtz 

fr«J2*« (tt4««) (7)1^1 kmOEr^fi, 
d oattw l B#n3£ •) o£i§t£ 1 3S£ t fiSt* 
t. Zilfrh 2.500gO2*Bffc»3&^ffi?n* (SFl£j 
fi«r*ffl*oa«Bfk»O»fflft(i0.25g/tai) o 

[0 0 3 2 ] ±SS»»OWfJ[::¥*Jl2»BT (A 
£40m) Oe'^^ii^^rv^ t LT, tf^HgC** 

#%fc»fktfBBtt28,000n2 C^EffiT-l 
tfffl 500g^fiKBffc*Wnft« . #ft?£*i* c z 

nii±E»aj»0 2«UffiSL, 3c«*<a2<Hj*, #** 

[ 0 0 3 3 ] *»*3S f B«f#t>ii«rv^JftTK*«, HfeT 
fir, *TiiRit'(ci5v^Tii, »An»#u»ffc#*K 

* c fcis, tt*B#lz»fktt^^«ait4«IB«:i:'Oilljt 

at:t5*srxiJi-ct<i#x.f>n4^» 0 it, 

* <> o ii ^ »5 -c* *k »/j 4* mmim * i-^e 

[0 0 3 4 ] itz. *+0««tt^ft»R^jR+(;»fr 
CiiSrZBft^^>t:«tt?-eT»»1-&l»^ 

ftttBfcSczBfl:** >i:J$lte£^T#ft?f *j§&u 



( 6 ) #fS¥6 - 3 l 5 6 I 4 

[HI] 3e«IBO»*«r&*«Btffl^-C">r- M*::fc 
aL/j^ftttKflO-BftBJERifflllt^i-Ba-r*) 

[a 2] v- n*w»fttttt»o-Bft2*awas-t 

im 3 ] TfeW^OfiJ* tffiSglf CF*J $rffl v»T ££&Jmt£ 
l^+BS*fc»fbttKtt^-Bft2KB*«iftS:^i-B 
10 HT*** 

[04] 3fe«l«Ott5|s«:&«:Wffi«rfflv^r->- MKUfc 
*Lfc»ffc#ttttOZBftaBB*»**^t«Hr* 

[05] *«l«^»*<:frai»||«-fflv»T'>- M^CJf; 
*Lfc»ffc»Kft^-BftBltB*tt*tjRi-BHr* 

[B7] : *)%9i<D»imi tr jkobbuki *j ftttTfe 

[0 8] COJ6«W»fb#«r»aB»OB#*C«f0f-f 
It Tffcffl 1" h ttS frR&ft C *1-*«rEBT * * o 
[09] C^*WO»fk#«:J|ltt-CBBL/jttBt«ife 

LfcttBfcSvm&BT, (A) liiEEB, CB) 
[011] *^^t>ftf»:+(:»ff Si*-^«56ttf5ft»ll«: 
30 T*£ 0 

[012] *+o^ftttJf^co«wo»fktt-r»S?i-* 
*B««:^1-BBOBSEnT*4o 
[013] ^c^^r^ftftiKSrfitt^i 

[??^<7)§i^] 
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NO ffi 1 S (ppm) 
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1¥Bfl¥6 - 3 15 6 1 
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(SDInt.Cl. 5 ISgiJIB-f frl^Ea#^ FI ftffiH^BjS 
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